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(54) INSTRUCTION SCHEDUUNG SYSTEM 

(57)Abstract: 

PURPOSE: To efficiently execute the processing in the 
instruction scheduling systenn for executing 
simultaneously in parallel the instructions. 
CONSTITUTION: This system is provided with a forward 
list schedule phase 1 for analyzing a dependent relation 
of plural instructions and scheduling the instruction by 
top-down by a graph for showing a precedence relation 
of the instruction, and a backward code compression 
phase 3 for analyzing a dependent relation of the 
instruction concerned subsequently, following the graph 
by bottom-up by reversing the graph for showing the 
precedence relation of the instruction and moving the 
instruction to the utmost within a range for satisfying 
the precedence relation of the graph being reverse to 
the selected instruction, thereby scheduling the 
instruction. 
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C2) af^#3-KjaiB7t-r(BC7i-x') 

fR*«fc-*-iaaTf.-5rflBnciiao»:;&i::#^4-M!i^ 

(ii> ^ejS5*Oi^.FL7x-X'-C©X*y'iHI 



J 



-1- 



^7 > t;i^^^ j;^ >^ v= ^ --/u $ tb/c^ (c ^ ^^^to^fe 

® la r-^t^ /cCPS <9 ^^iti^it6^r^t:=i - kjej® 

[0001] 

^ t - K/±^ :7 a. - X J: 19 >^ >>- V? ^ -/i^-r 6 

y >^;^^t;^g|i-^o 
[0002] 

L IW (Very Long Instruction Word ) :)j^(Dwi 
[000 3] i^T. y X h:^>5ri>^-y v^:^^<^iil!-< 

[0 0 0 4] (1) ^-r. ^^<Dftc^g|«^^^U. 

[0 0 0 5] (2) _bfaDAG(7)^^y v^tCJl^fetry- K 

[0 0 0 6] (3) 5fefT0J^O/£l^y- K^±fEDAG;i^ 



(2) ^mW-^- 2 9 5 2 4 6 

2 

[0 0 0 7] (4) }:M:^^^J=^—f\-^J y^hi3^hm\C^'^ 

^mm,f^\^if\.\^^M^io^i^hT^y-f\.X'J hy4ir 
[0 0 0 8] (5) l^T. :feTCO^^;65^>5rv?zi.— yW-^tL 

[0 0 0 9] 

[|gB>^755«?*LJ: 9 ^-r^illi] L;5^L/cC;6^^. ^^^(D 

[0 0 10] (1) ^-r. mm (i-v^^^) c7)^ffifl:;5^tt 

[001 1 ] Bfiii&Ufc>'^7^'^^(4) tcj: y ;^ 

m-mm^^Kn\.xm^m.Mtm^^±h. 

[0012] \^f)^\^^ m^':^^y^t^^^<fj:-^f:.m^ 
a tO tCf^AL. /-K®T'f^r KU^a + 

gL^tf^L/cy h;=^^v^^-y (fl) tcj: 

(Di^v?^^i^i£^^^.i:-r6o ^mt2 i-y-^f^ 

b 3 i^-^ ^ @ ^ -CO 3 -y--r ^ /utc 19 ^S^(?:>^#fQ 

^^i"^. -hfSu^^^^^:^t'y^{cJ:<9y^y^f^ffl-r^ 
i:^f^y-=ey da-Ki-^B^rBl^^-r^nirlc;^^'?, ^ 

[0 0 13] 

(2) t r e eJF^;t^(Dfe#M^{cJ:6Pp^Jli 
±f2y h^^v^^-zMi. T r e e 

t r e et*tc7)tac^^^.tc^Lr(i^i^y- 
50 {ooiA\^mm\^. :i<o^o^^Vt^<r>wm\^^^x 
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[0 0 15] 
[0 0 16] 

±famfr^ ^y;^h^<^v?^ -yw:^ ^ -Xld J: <i) ^ 
>rv?zi.-yu^tc^f^$n- KiE3^"7ai-X(cJ: ^ 

^^'^^Wm^'^x^'^^y^^'y=^-/^^-r^(DX\ 

[001 7 ] 

[iii£€?ij] ii^T. i^^m(r>-'mmm^mm\^^^^^^xwi 

[0 0 18] (§11 \^^mm(D^'^ys^i^=^—'^J 
[0 0 19] ±fe^^><^>^v^^"-y >if^^\t.. 



(3) ^^^^6 - 2 9 5 2 4 6 

[0020] ±fSmrr^# y ;^ h;^>rv?^— /w( Forward 
List schedule) ':7a: — X (^T. Fl^yz^—J^t^^ 
bo ) Wt. 

(1) ^-f. ^^c^fe#ii^^^^L. -^^^y-K^L 
[0 0 2 1 ] (2) _hfEDAG(0^iii.yi;?tcti^fTy— K 

[0 0 2 2] (3) ^^T^J^^7);^^l^y- K^±iaDAG75^ 
^ ^ "9 ai L -C^^^fT^BgB#^J ^ 3tff y - K /i^ ^ 

tt^ti/ciy^h (^^T. ;^^v^^-/uy ^ ) 
20 [0 0 2 3] (4) ALmy^^'y^=^-j^]) yvt^hm\^'^^ 

^mn'^f^nti\'^nM^ti^>VTy^\^XV hy^T 

[0 0 2 4] (5) ^Tco^^;d5;^>^v?^-/i-$n 
^^Xy'ryy'iZ) f)>hy^y-^yz/iA) ^X^m^M-Tiy 
(DXh-ofZo 

[0 0 2 5] ±fa;;^7"';/:/(l) (C7j^$tL6y>^ 
30 yy^Vz^—fVTjVzi^) XAT'— IS h :y:/^^>tc:^^ 

^tC nop ^V^H^c 
[0 0 2 6] ^fn]# KJE^ (Backward Compaction) 

:7ai— X (:i^Ts BC — X^v^9o ) 311. ¥\^y 
^-Xlt^JlOf^fife^n/cDAG^^i^f^ttcL. y;;^N 

T^/^lCfci^O. ^^^nfc^^tC^UTi^f^^DAG 

40 [0 0 2 7]itfcb. y ;^ N;^^f5^^^^'9ttl-r^5fejil 

(D # D A G -h (O $ £0 I > (7) 

^ ^ i: V > ^ /u— /u -C^A?) 5 0 

[0 0 2 8] /^io. m<oM^\t. ^^f^w^m\^fzM\^^ 

[0 0 2 9] iS^(C, Hlr^liUfcF L:7:ii — Xl :JoJ:t>'B C 
^'^^ X3 ^fflV^T^^^^^v^^— >'L-i-6Etjft^E] 2 
50 fcJ:U^[gl3^fflV^TI5i^i-6o 
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[0 0 3 0] ^-r. m2<D^^^y-h*ti.x^rfmm 

^:no,o?-trmi"^^^DAG(^^i-i35 t r e G^^fD^ 

[0 0 3 1 ]-:^. t T G emik<D^nm^^<ofJ:\^^/- 
[0 0 3 2] ^±(DDAG^F L:7^ — X 1 f^J: 19 /- 
1^^>:'yUgtcHi^$ 1 coy- K®:J^ctt>V— K®;0^ 3 
i^-r^/vgtc:tii^$^<7)y- K®. y- K®fci:tKy- 

[0 0 3 3] /<^io. F l::7^— xi T't^y— Kc^ii5$<D 
v^y— K^^fb^ i^tti-t-c "f-?'ct:b^. ii5^<7:>:^^v^y 

[0034] iSkt-. FL:7:n — Xl(7)^iCBC>^:n— X 

-h. [^3(^^-r^D<5fctTli^f07tcv>y— K®;i>by — K 
®coi^^(±^tc/^i9 . y— K®;6>^>y— K®toi^^ (i 1 
y- K®(7)S5$fi:2(r/^6o ?:t4b\ :^'7v^(0:S 

[0 0 3 5] ±BaBC — X3H. FL7:n — XlT' 
<7)i^V>y — K®^IS 2 tC^-f->?.^v^^— X h 7 (D4 

i^-f ^yuglc^^ri/^— /ubr. iSktc. i^^ioy — K 
©7i>>^y— K®cO 9 "^y— K®^4i^-f ^/U^ 
zi.— /u-r-So ^^t-. Bc:7ji— X3fi. m^t*^i<oy 
— K®i:i^$;55^£^y — K®^2i^>f i^/ug tcj^^v?^ 
— /vUTv i^^^coy— K®:fyJ:t/y— K©^2f-^^ 
/ugtc^^-iri;?^— yui-5o Lfc;65o-C. FL>^:n — Xl 

X3-C^mtO^#®ia/55^l^7^£Pgi9^/htc;^j:^ J: 9 fell 
[00 3 6] Jgfc, F — xncj: 0 v^^— /L- 
[0 0 3 7] hcor"— v^tcj: D^fftt 

£0:ar^-lcf±y— K®. y— K®;6^ :i|H<7) ^ ^ — fed 



(4) #M^6 -2 9 5 24 6 

y— K®. y- K®^oJ:t>V— K<2)25^ -^LT. 
:3r^-(eii:y- K®;55g^)^$4xrv^'5o 

[0 0 3 8] mici:t9. m5\c7jk~r^^\<Dmu<om'B' 

(Cfi, FL>^ai — Xl (FL) (CJ: ^>r>?^-/UUfc 
^(CBC:7:n — X3 (EC) :^^i^^—^\^-r^tZ 

F L(c^DV^T 1 ^/ugX'iiy — K®®®(o 3 o 

<Di^iy:;^^%:'E.^fr^<0\zML'. BC>^^ — X3(DX 
^v^a— /i-tcJ: <9 y— K<D®(7)2o(7)Uv^^i$^-c^tfo 

^Sct2 <D^#®Git,F Lr7zc-Xl (D;^>:rv^i 
C:7^ — X3co>^>!ri;?^— /KCct 15 2 i^-f 3 i^ 

[0 0 3 9] ti^oX. ^^£0{±1A«9 p-t'C7)i-i^^^c>^ 

[0 04 0] ^^:=i'-Y(Oy<::<^(Dm.\^^^^7.'^ 
20 [0 04 1] MtC, FL>^^-Xr*fiSilt-^cf '9te< 

[0 0 4 2] Lfc;i5ox. ^^^^mzmn-t^^^^^ 

[0 0 4 3] 

/w^Ci^f^^^i- KJE«:y:n-Xt;iJ: t)^^^;^^v^^ 
— /u-r5co-C\ mlf^^ y ^ hx>^>?rL— yu^^zn— Xtc J; 

[EI®<DfS5^/j;|5i0J] 

[Ig|2] ^'7y^^Xl:^^iy=^'-J^''J :^h^7r^'tmx^ 
40 5o 

[[gl3] ^^^^^i-iKlT'^b6o 

[f^-^(Ol5fce^] 
1 FLv^oi— X 
3 BC:7j^— X 
5 . 7 ;:^^v^^— y^y X h 
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(5) Itra^e - 2 9 5 2 4 6 



imi] 



(0 m[5iBnmri-i>iTi-r (FL7i-r) 



C2) i^isit3-KBEii3i-rcBC7x-r) 

mm'i-fift n L;;^&^.i3SR# ODAG *r hA777* <c 

(i) >2>[Rl#DAG±7?®i^**<&l,>t,0 

(ii) l°lc:i^$®i§.FL7a-r-r'0;^^rj-iir 
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